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SPECIFICATION 

[TITLE OF THE INVENTION] COATING FORMING METHOD 
[ABSTRACT] 

[Problem] To provide a coating forming method capable of 
forming a uniform coating and preventing a coating from being 
formed on a part requiring no coating. 

[Solution Means] First, a jig 5 is attached so as to surround 
the periphery of a lens 1. Desirably, the jig 5 is formed of 
an elastic material, and a front surface 51 and a back surface 
thereof are continuous with a first surface 3 and a second 
surface which are coating formation surfaces of the lens 1, 
respectively. With the lens 1 fitted in the jig 5, these are 
held by a holder 7, and dipped into an application liquid 8. 
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.Then, the lens 1 and the jig 5 are raised out of the application 
liquid 8, and the adhering application liquid is cured, for 
example, by ultraviolet irradiation to form a coating. Then, 
the lens 1 is detached from the jig 5. On the first surface 
3 and the second surface of the lens 1, a uniform coating is 
formed, and on an edge 2 of the lens 1, no coating is formed. 
[WHAT IS CLAIMED IS;] 

[Claim 1] A coating forming method for forming a coating on 
an object undergoing application, 

wherein the coating is formed under a condition where a jig 
having a surface continuous with a coating formation surface 
of the object undergoing application is attached to the object 
undergoing application. 

[Claim 2] A coating forming method according to Claim 1, wherein 
the object undergoing application is an optical part, and the 
jig is attached so as to surround a periphery of the optical 
part. 

[Claim 3] A coating forming method according to Claim 2, wherein 
the optical part is a lens. 

[Claim 4] A coating forming method according to Claim 3, wherein 
the jig has surfaces continuous with both surfaces of the lens. 

[Claim 5] A coating forming method according to any of Claims 
2 to 4, wherein the coating is a hard coating layer. 
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[Claim 6] A coating forming method according to any of Claims 
1 to 5, wherein the jig is formed of an elastic material. 
[Claim 7] A coating forming method according to any of Claims 
1 to 6, wherein formation. of the coating is performed by a 
dipping method. 

[Claim 8] A coating forming method according to Claim 7 , wherein 
a speed of raising out of an application liquid is 10 to 1000 
mm/min. 

[Claim 9] A coating forming method according to any of Claims 
1 to 8, wherein a viscosity of the application liquid is 1 to 
1000 cps (25°C) . 

[Claim 10] A coating forming method according to any of Claims 
1 to 9, wherein a temperature of the application liquid used 
for forming the coating is 5 to 4 0°C. 
[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Technical Field of the Invention] The present invention 
relates to a coating forming method for forming a coating on 
the surface of an object undergoing application such as a lens. 
[0002] 

[Prior Art] Lenses have a hard coating layer (coating) formed 
on the surfaces thereof to prevent then from being scratched. 
Conventionally, this hard coating layer is formed in the 
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following manner: 

[0003] As shown in Fig. 5, a lens 10 is dipped into an 
application liquid 80 with the lens 10 being held by a, raising 
holder 15, and after the lens 10. is raised out of the' application 
liquid 80, the adhering application liquid 80 is cured to form 
a coating on the lens surface. 

[0004] However, according to this method, as shown in Fig. 6, 
a coating 13 is also formed on an edge (periphery) 11 of the 
lens 10 where it is originally unnecessary to form a coating, 
and in particular, when the lens 10 is raised out of the 
application liquid 80, a coating buildup (coating thicker than 
the design thickness) 14 is formed on the edge 11 and in the 
vicinity of a perimeter 12 of the effective region of the lens 
10 because of liquid dripping (downward movement of the liquid) 
due to gravity or the surface tension of the liquid. 
[0005] When the coating 13 and the buildup 14 of the coating 
13 are formed on the edge 11 of the lens 10, the outer diameter 
(longitudinal and lateral size) of the lens 10 increases by 
the film thickness, so that there are cases where it is 
difficult to attach the lens 10 to a lens holder or the like. 
[0006] When such a coating buildup 14 is formed in the vicinity 
of the perimeter 12 of the effective region of the lens 10, 
the shape of the part of the effective region of the lens 10 
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differs from the originally designed one, so that there is a 
possibility that optical characteristics of the lens 10 
deteriorate . 
[0007] 

t Problem to be Solved by the Invention] An ob j ect of the present 
invention is to provide a coating forming method capable of 
forming a uniform coating and preventing a coating from being 
formed on a part requiring no coating. 
[0008] 

[Means for Solving the Problem] This object is achieved by the 
invention of the following (1) to (10) : 

[0009] (1) A coating forming method for forming a coating on 
an object undergoing application, characterized in that the 
coating is formed under a condition where a jig having a surface 
continuous with a coating formation surface of the object 
undergoing application is attached to the object undergoing 
application. ... 

[0010] (2) A coating forming method according to (1), wherein 
the object undergoing application is an optical part, and the 
jig is attached so as to surround a periphery of the optical 
part. 

[0011] (3) A coating forming method according to (2), wherein 
the optical part is a lens. 
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[0012] (4) A coating forming method according to (3) , wherein 
the jig has surfaces continuous with both surfaces of the lens. 
[0013] (5) A coating forming method according to any of (2) 
to (4), wherein the coating is a hard coating layer. 
[0014] (6) A coating forming method according to any of (1) 
to (5), wherein the jig is formed of an elastic material. 
[0015] (7) A coating forming method according to any of (1) 
to (6), wherein formation of the coating is performed by a 
dipping method. 

[0016] (8) A coating forming method according to (7), wherein 
a speed of raising out of an' application liquid is 10 to 1000 
mm/min. 

[0017] (9) A coating forming method according to any of (1) 
to (8), wherein a viscosity of the application liquid is 1 to 
1000 cps (25°C) . 

[0018] (10) A coating forming method according to any of (1) 
to (9), wherein a temperature of the application liquid used 
for forming the coating is 5 to 40°C. 

[0019] 

[Embodiment of the Invention] Hereinafter, a coating forming 
method of the present invention will be described in detail 
with reference to the preferred embodiment shown in the 
attached drawings. 
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[0020] In the present invention, the object undergoing 
application where a coating is formed is not specifically 
limited, and examples thereof include various kinds of lenses, 
various kinds of optical parts such as prisms, mirrors, beam 
splitters, optical filters, polarizing plates and window 
materials, and glass for wristwatches . The following 
embodiment will be described with a lens as an example of the 
object undergoing application. 

[0021] Fig. 1 is a front view showing an embodiment of the 
coating forming method of the present invention. Fig. 2 is a 
cross-sectional view taken on the line A-A of Fig. 1. Fig. 3 
is a cross-sectional side view showing the configuration of 
the coating under a condition where a jig is attached to the 
object undergoing application (lens) . . Fig. 4 is a cross- 
sectional side view showing the configuration of the coating 
under a condition where the jig is detached from the object 
undergoing application (lens) . 

[0022] As shown in Fig. 1 and Fig. 2, according to the present 
invention, first, a jig 5 is attached to a lens 1 before the 
formation of the coating. 

[0023] The jig 5 comprises a frame-shaped member having an 
opening 6 in which the lens 1 can be fitted. The material of 
the jig 5, which is not specifically limited, is desirably an 
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elastic material. Examples of the elastic material include 
various kinds of rubbers such as natural rubber, isoprene 
rubber, styrene-butadiene rubber, urethane rubber 
(polyurethane) , acrylic rubber, silicone rubber, fluoro 
rubber, polychloroprene rubber and nitrile rubber, and various 
kinds of thermoplastic, elastomers such as polyurethane 
elastomer, polyester elastomer and polyamide elastomer. Of 
these, silicone rubber, fluoro rubber and polychloroprene 
rubber are particularly desirable as being inert to the 
application liquid 8. 

[0024] By forming the jig 5 of such an elastic material, since 
the jig 5 can be deformed when attached, the attachment to the 
lens 1 can be easily performed and the adhesion to the edge 
2 of the lens 1 is high, so that intrusion of the application 
liquid 8 to the edge 2 can be effectively prevented. 
[0025] When the jig 5 is formed of an elastic material, it is 
desirable that the size of the opening 6 be slightly smaller 
than the external shape of the lens 1. With this, the jig 5 
is attached so as to grip the edge 2 of the lens 1 by its 
elasticity, so that intrusion of the application liquid 8 to 
the edge 2 can be effectively prevented. 

[0026] On the lens 1, a coating 9 is formed on both surfaces 
(a first surface 3 and a second surface 4) thereof, and under 
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a condition where the jig 5 is attached to the lens 1, a front 
surface 51 and a back surface 52 of the jig 5 constitute surfaces 
continuous with both surfaces (the first surface 3 and the 
second surface 4: coating formed surfaces) of the lens 1, that 
is, continuous surfaces substantially without any step (see 
Fig. 2) . 

[0027] The jig 5 is attached so as to surround the entire 
periphery of the lens 1. 

[0028] As described above, under a condition where the jig 5 
is attached to the lens 1, they are held by a holder (raising 
holder) 7, and dipped into the application liquid (dipping 
liquid) 8 containing the constituents of the coating 9. 
[0029] The application liquid 8 is not specifically limited, 
and examples thereof include application liquids for forming 
hard coating layers, antiref lection coating, reflection 
enhancing coating, protective layers, conductive layers, 
colored layers, and the like. 

[0030] In the case of an application liquid for forming hard 
coating layers, the major constituent thereof differs 
according to the material of the lens 1. For example, in the 
case of a lens formed of polymethyl methacrylate (PMMA), an 
acryl hard coating liquid (containing silica) is suitably used. 
[0031] Moreover, the application liquid 8 may contain various 
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kinds of curing agents such as an ultraviolet curing agent. 
[0032] Moreover, the application liquid 8 may contain various 
kinds of additives. Examples of the additives include a filler 
such as silica. 

[0033] Moreover, the viscosity of the application liquid 8, 
which is not specifically limited, is desirably approximately 
1 to 1000 cps (25°C), more desirably, approximately 1 to 100 
cps (25°C) . When the viscosity is too high, the formed coating 
9 is apt to be nonuniform. 

[0034] Moreover, the temperature of the application liquid 8, 
which is not specifically limited, is desirably approximately 
5 to 40°C, more desirably, approximately 15 to 25°C. When the 
temperature is too high, handling is difficult, and when the 
temperature is too low, handling is difficult because of the 
influence of water. 

[0035] Then, the lens 1 and the jig 5 are raised out of the 
application liquid 8. The raising out speed of the application 
liquid 8, which is not specifically limited, is desirably 
approximately 10 to 1000 mm/min, more desirably, approximately 
150 to 350 mm/min. When the raising speed is too high, the 
uniformity of the formed coating decreases, and when the 
raising speed is too low, productivity decreases. 
[0036] When the lens 1 and the jig 5 are raised out of the 
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application liquid 8, the liquid moves downward due to gravity 
to increase the thickness of the coating 9 at a lower part of 
the jig 5, so that buildups 91 are formed (see Fig. 3) . However, 
since this part is removed together with the jig 5, the coating 
9 formed on both surfaces of the lens 1 is uniform in thickness. 
[0037] Then, the application liquid 8 adhering to the surfaces 
of the lens 1 and the jig 5 is cured. With this, the coating 
9 is formed (see Fig. 3) . 

[0038] The coating curing method is appropriately selected in 
accordance with the kind, composition and the like of the 
application liquid. Examples thereof include a method drying 
the wet coating, a method curing the coating by heating it, 
and a method irradiating the coating with light such as 
ultraviolet rays, electron beams, radial rays and the like. 

[0039] When the curing of the coating 9 is completed, the jig 
5 is detached from the lens 1 (see Fig. 4) . With this, a uniform 
and homogeneous coating 9 is formed on the first surface 3 and 
the second surface 4 of the lens 1. In this case, no coating 
is formed on the edge 2 of the lens 1. 

[0040] According to the coating forming method as described 
above, since a uniform and homogeneous coating 9 is formed on 
the first surface 3 and the second surface 4 of the lens 1, 
optical characteristics of the lens 1 can be prevented from 
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being changed by a shape change .in the effective region part 
of the lens 1. 

[0041] Moreover, since no. coating is formed on the edge 2, the. 
external shape of the lens 1 can be maintained as it is and 
an increase in the outer diameter of the lens 1 by the film 
thickness does not occur, so that the attachment to a lens 
holding portion such as a lens holder can be appropriately and 
reliably performed as designed. 

[0042] The kind of lens 1 is not specifically limited. The 
present invention is applicable, for example, to lens elements 
constituting photographing optical systems for cameras and 
video cameras, lens elements constituting finder optical 
systems, lenses used for telescopes, binoculars, microscopes, 
projectors (projectors) , copiers and laser printers, 
small-size lenses used for optical pickups (optical heads for 
optical disks and magneto-optical disks), endoscopes and the 
like, minute lenses, lenses used for other kinds of optical 
apparatuses and optical measurement instruments, and eyeglass 
lenses . 

[0043] Moreover, the material of the lens 1 is not specifically 
limited. It may be any material such as various kinds of glass 
materials and various kinds of plastic materials. 

[0044] Moreover, while a case where the coating 9 is formed 
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by a dipping method (dipping) is described in the above, the 
present invention is not limited thereto, but is also 
applicable to a method forming a coating, for example, by spin 
coating, spray coating, roll coating, or. brushing. 
[0045] 

[Examples] Hereinafter, concrete examples of the present 
invention will be described. 

[0046] (First example) A camera finder lens having a 
configuration shown in Fig. 1 and Fig. 2 was prepared. This 
lens was a bi-convex lens measuring 10 . 54 mm in the longitudinal 
direction and 16.02 mm in the lateral direction, and the 
material of the lens was polymethyl methacrylate . 
[0047] On the other hand, a two-part curing silicone rubber 
(KE1206 manufactured by Shin-Etsu Chemical Co. Ltd.) was 
injected into a mold and cured to thereby make a jig of the 
configuration shown in Fig. 1 and Fig. 2. The opening of the 
jig measured 10.3 mm in the longitudinal direction and 15.8 
mm in the lateral direction. 

[0048] Then, the lens was fitted in the opening of the jig. 
The first surface of the lens and the front surface of the jig, 
and the second surface of the lens and the back surface of the 
jig each constituted a continuous surface. The inner surface 
of the opening of the jig was in intimate contact with the edge 
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(periphery) of the lens.. 

[0049] Then, the lens to which the jig was attached was dipped 
into an application liquid for forming hard coating layers 
while being held by a holder (raiser) . Conditions and the like 
for the application liquid were as follows: 

[0050] Composition of the application liquid: acrylic 
ultraviolet curing application liquid containing colloidal 
silica 

Viscosity of the application liquid: 5.16 cps (25°C) 
Temperature of the application liquid: 20°C 
Dipping time: 20 seconds 

After dipping in the application liquid was finished, the jig 
and the lens were raised into the air at a raising speed of 
190 mm/min. 

[0051] Then, the entire part of the jig and the lens being raised 
was irradiated with ultraviolet rays (total irradiation 
intensity 85 mJ/cm 2 ) to thereby cure the adhering application 
liquid. With this, a coating (hard coating layer) was formed. 
[0052] Lastly, the jig was detached from the lens. The coating 
formation condition was observed and analyzed by use of a stylus 
profilemeter (Form Talysurf) to find that a uniform and 
homogeneous hard coating layer was formed on both surfaces (the 
first and the second surfaces) of the lens. The average 
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thickness of this hard coating layer was 5.4 pm. 
[0053] (Second example) A coating (hard coating layer) was 
formed in a similar manner to that of the first example except 
that the viscosity of the application liquid was 3 . 67 cps (25°C) , 
the temperature of the application liquid was 20°C and the speed 
of raising out of the application liquid was 240 mm/min. 
[0054] The jig was detached from the lens, and the coating 
formation condition was examined in a similar manner to that 
of the first example to find that a uniform and homogeneous 
hard coating layer was formed on both surfaces (the first and 
the second surfaces) of the lens. The average thickness of the 
hard coating layer was 2.8 pm. 

[0055] (Third example) A coating (hard coating layer) was 
formed in a similar manner to that of the first example except 
that the viscosity of the application liquid was 3 . 67 cps (25°C) , 
the temperature of the application liquid was 20°C and the speed 
of raising out of the application liquid was 320 mm/min. 

[0056] The jig was detached from the lens and the coating 
formation condition was examined in a similar manner to that 
of the first example to find that a uniform and homogeneous 
hard coating layer was formed on both surfaces (the first and 
the second surfaces) of the lens. The average thickness of the 
hard coating layer was 3.5 pm. 
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[0057] 

[Effects of the Invention] As described above, according to 
the coating forming method of the present invention, a uniform 
coating, particularly a uniform thickness coating can be formed 
on a part requiring a coating. 

[0058] Moreover, when a coating is formed on an optical part 
such as a lens, optical characteristics are prevented from 
being changed (impeded) by nonunif ormity in the thickness of 
the coating, and the attachment to a holding portion or an 
attachment portion such as a lens holder can be appropriately 
and reliably performed. 

[Brief Description of the Drawings] 

[Fig. 1] A front, view showing the embodiment of the coating 
forming method of the present invention. 

[Fig. 2] A cross-sectional side view taken on the A-A line of 
Fig. 1. 

[Fig. 3] A cross-sectional side view showing the configuration 
of the coating under the condition where the jig is attached 
to the object undergoing application (lens) . 
[Fig. 4] A cross-sectional side view showing the configuration 
of the coating under the condition where the jig is detached 
from the object undergoing application (lens) . 
[Fig. 5] A front view showing the conventional coating forming 
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method. 

[Fig. 6] An enlarged view showing the condition of the coating 
formed by the conventional method. 
[Description of Symbols] 

1 lens 

2 edge 

3 first surface 

4 second surface 

5 jig 

51 front surface 

52 back surface 

6 opening 

7 holder 

8, 80 application liquid 

9 coating 
91 buildup 

10 lens 

11 . edge 

12 perimeter 

13 coating 

14 buildup 

15 holder 
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